Background
Introduction
During the last decades, disability pension (DP), in some countries called early retirement on medical grounds, or incapacity benefit, has become more common in many western countries [1] [2] [3] . In Sweden, cardiovascular diseases (CVD) constitute the third largest diagnostic group for DP [4] [5] [6] . Each year, about 10,000 working-aged women and men with ischemic heart disease undergo coronary revascularisation by coronary artery bypass graft surgery (CABG) or percutaneous coronary intervention (PCI). These established and well-investigated interventions [7] [8] [9] [10] [11] [12] [13] have resulted in relieved symptoms, improved physical capacity, and over the past decades, a continued decreased mortality, regardless of age and gender [11] .
Previous studies have reported gender differences in mortality following coronary revascularisation; women have a higher short-term but a lower long-term mortality compared with men [14] [15] [16] [17] . Moreover, 25% of all patients in Sweden with a first time coronary revascularisation in 1994-2003 had DP already at the time of the intervention. Of these patients, 62% had been on DP since many years before the intervention, and were, hence, already permanently excluded from the labour market. Women had a higher risk of being on DP at the time of intervention than men [18] .
Previous studies of the general population have shown that individuals on DP have a higher risk of premature death than those not on DP; in spite of that most DP-diagnoses are nonlethal e.g., musculoskeletal and common mental disorders [19] [20] [21] [22] [23] [24] [25] .
To the best of our knowledge, no studies have so far investigated risk of premature death among women and men on DP compared to those not on DP at their time of a first coronary revascularisation. The aim of this study was to investigate the five-year mortality following a first coronary revascularisation among women and men on DP compared with those not on DP at the time of intervention, accounting for socio-demographic and medical factors.
Materials and Methods

Ethics Statement
The study population was identified through nationwide registers collected and stored with informed consent of the patients. Additional information was collected by linkage of several public nationwide registers. In Sweden, ethical vetting is always required when using register data for the purpose of research. The ethical vetting is performed by regional ethical review boards and the risk appraisal associated with the Law on Public Disclosure and Secrecy is also done by data owners. The ethical review boards can, however, waive the requirement to consult the data subjects directly to obtain their informed consent, and will often do so if the research 
Study population
This population-based prospective cohort study based on register data, comprised all 70,040 (80% men) individuals in Sweden who during 1994-2006, when aged 30-64 years, had a first CABG (n = 24,987) or PCI (n = 45,053) and who were alive 30 days after the intervention. The patients were identified from the nationwide register for coronary revascularisation SWEDE-HEART (Swedish Web-system for Enhancement and Development of Evidence-based care in Heart disease Evaluated According to Recommended Therapies) [26] , including information on patient characteristics, date, and type of intervention for all performed coronary revascularisations in Sweden.
Linkage to Nationwide Registers
The information from nationwide registers was obtained for all individuals through linkage, using the unique personal identification number given all residents in Sweden. Data on DP was obtained from the Swedish Social Insurance Agency (MiDAS data base); level of education, country of birth, and type of living area from Statistics Sweden (the LISA data base); date and cause of death through 31 December 2006 from the National Board of Health and Welfare (The Cause of Death Register), from which also diabetes mellitus and indication for intervention was obtained (The National Patient Register) if such data was not available in SWEDEHEART.
Outcome
The outcome was all-cause and cause-specific mortality within five years or up through 31 December 2006, following a first coronary revascularisation by CABG or PCI. Main cause of mortality was classified according to the International Classification of Disease 10 (ICD-10) into: CVD (I00-I99), neoplasms (C00-D48), endocrine, nutritional and metabolic disease (E00-E90), external causes (V01-V98), and others.
Exposure
Being on DP (part-time: 50%, or full-time: >50%) at the time of a first coronary revascularisation. The reference category was those with no DP at the time of coronary revascularisation.
Socio-demographic variables
Age at intervention: 30-49, 50-54, 55-59, and 60-64 years. Level of education: elementary school (9 years), high school (>9 and 12 years), college/university (>12 years). Country of birth: Sweden versus other countries. Type of living area: large cities, medium sized cities, and small communities.
Medical variables
Year of intervention: 1994-1997, 1998-2001, and 2002-2006 . Indication for intervention was categorized according to ICD-10 into: acute coronary syndrome (ACS) classified according to electrocardiographic findings as non-ST-segment elevation or ST-segment elevation myocardial infarction, stable angina, and other/missing. Diabetes mellitus at the time of intervention: yes, no, and missing data. In-patient care within the five years up to one day before date of intervention: yes versus no. Re-intervention: having or not having at least one re-intervention within the five year follow-up.
Statistical analyses
Patient characteristics and cause-specific mortality were presented in frequencies and proportions. Further, we performed Cox proportional hazard analyses to calculate crude and adjusted hazard ratios (HR) with 95% confidence intervals (CI) for mortality within five years following a first coronary revascularisation among patients on DP or not on DP (reference group) at the time of intervention. The proportional hazard assumption was checked graphically and no indication of violation of this assumption was found. All individuals contributed with person time from the date of the first intervention (1994 through 31 November 2006) until the date of emigration or death, for five years after the first intervention or, (for those with an intervention later than 2001), until the end of 2006. Adjusted HR were calculated as: model I: age, and model II: age, educational level, country of birth, type of living area, year of intervention, indication for intervention, diabetes mellitus, in-patient care in the five years before intervention, and re-intervention (one or more) within five years following intervention. All analyses were stratified by type of intervention and gender; and the HR for mortality among those on DP, and not on DP at intervention were estimated within each subpopulation.
Social insurance in Sweden
All individuals in Sweden aged 19-64 years with long-term or permanent work incapacity due to disease or injury can be granted DP. The common age for old-age pension is 65, but it can be obtained earlier. For individuals with no, or a low previous income, the DP benefits amount to a minimum level. For those with a previous income, the benefits amount to at least 64% of lost income, up to a certain level.
Results
The study population (n = 70,040) consisted of CABG-patients (36%) and PCI-patients (64%) ( Tables 1 and 2 ). A majority of the patients were 55 years or older (65%) at the time of intervention, had at most a high school education (73%) and were born in Sweden (82%). More patients lived in medium sized cities (37%) than in large cities and small communities and had their first coronary revascularisation within year 2002-2006 (46%). The majority had ACS as a main indication for intervention (60%). Eighteen percent (21% of all patients with diabetes data), had diabetes mellitus at time of their first intervention and 72% (74% among women, 72% among men) had had in-patient care in the five years before intervention. Most had been on DP for at least 4 years before the intervention (63%), and 17% (18% among women, 17% among men) had had at least one re-intervention within five years after the first intervention. Twenty-five percent (38% among women, 21% among men) had DP at the time of their first coronary revascularisation.
In the entire cohort regardless of type of intervention and gender, 4% (n = 2806) died within the follow-up. CVD was the most common cause of death (54%) followed by neoplasms (25%) and endocrine, nutritional and metabolic diagnoses (7%) ( Table 3) .
The HR for mortality was higher in patients on DP compared with those not on DP at the time of the first coronary revascularisation (CABG: women HR 2.73; 95% CI 2. Also in most of the studied subpopulations, regardless of type of intervention, gender and multivariable adjustments, those on DP at intervention had a higher HR for mortality. Patients on DP at the time of PCI in the lowest age-group (30-49 years) had a markedly high HR for mortality; especially women (HR 4.10; 95% CI 2.25-7.48).
Women on DP, with other or missing indication-data at time of PCI (n = 128) was another subpopulation with a markedly high HR for mortality (HR 12.45; 95% CI 2.33-66.55).
No associations were found between DP at time of intervention and mortality among patients (except men with CABG) with no in-patient care in the five years before intervention, and women with at least one re-intervention following CABG.
Discussion
The aim of the present study was to investigate the five-year mortality following a first coronary revascularisation among women and men on DP compared with those not on DP at time of intervention, accounting for socio-demographic and medical factors. Of all patients who had survived the first month after the intervention 4% died within the five year following intervention (or through 31 December 2006). Regardless of type of intervention, gender and multivariable adjustments, the mortality was more than twice as high among patients on DP compared with no DP; also in most of the subpopulations.
To the best of our knowledge, no previous studies have reported mortality among patients on DP and not on DP at time of a first coronary revascularisation. However, previous studies of the general population have found mixed results regarding mortality after coronary revascularisation. One study found a two-year mortality of about 5% following coronary revascularisation performed during 1995-2004 [14] . However, the study had a shorter follow-up, and included both younger (<45 years) and older (85+) patients than included in the present study (30-64 years). Another study from Japan found a five-year mortality rate of 13% in women and 12% in men, following coronary revascularisation performed during 2000-2002 [15] . The report, contrary to the present study, included patients deceased within the 30 days after the intervention, and those older than 75 years of age.
CVD was the most common cause of death; which for the general population in 1997-2006 was the second largest [27] . This finding was not a surprise since all patients had had a history of coronary heart disease. The second largest cause of death was neoplasms; which for the general population was the number one cause of death in this age group. The third largest cause of death (for most patients) was metabolic, mainly diabetes mellitus. However, the third largest cause of death among patients with no DP at the time of PCI were external causes; in line with in the general population of those ages. A possible explanation for this finding could be the less severe disease and a less invasive treatment of these patients compared with the other studied patients, which makes them more alike the general population. We found that patients on DP had a higher mortality compared with those not on DP at the time of the first coronary revascularisation, regardless of type of intervention, gender and after adjustments for socio-demographic and medical factors. This is in agreement with previous study results of the general population [19] [20] [21] [22] [23] [24] [25] , adding that DP is an important indicator for premature death.
Also, in most of the described socio-demographic and medical subpopulations, patients on DP had a higher mortality than the reference group. Young patients (30-49 years) on DP at the time of PCI had a markedly high mortality compared to subjects in the same age-group without DP. This association could not be explained by socio-demographic and medical factors and is in accordance with previous findings of higher mortality in young individuals with DP, compared to those not on DP in the general population [25] .
Women on DP and with other or missing indication-data for PCI had an extensively higher mortality compared with those not on DP. However, the 95% CI were wide since the size of this subpopulation was small. Nevertheless, the higher mortality could be due to a more advanced disease among these patients.
We did not find any association between DP and mortality among patients with no inpatient care in the five years before intervention except for in men with CABG. Regardless of DP, those without in-patient care could have had less co-morbidity and a less severe disease than those hospitalised before intervention. Future research on medical factors and the association between diagnose-specific DP and cause of death could clarify this further.
Moreover, no association between DP and mortality was found among women with at least one re-intervention following CABG. Since CABG is a more invasive treatment than PCI, and patients; especially women, often have a more severe coronary disease at the time of their first CABG, it might have been advanced disease and comorbidities, regardless of DP that had the main effect on the mortality risk in these patients.
Strengths and limitations
As far as we know, this is the first nationwide, population-based cohort study exploring the five-year mortality among women and men in working age, on DP, or not on DP at the time of first coronary revascularisation. The main strengths of our study were the very large study population (n = 70,040), that all patients, aged 30-64 years with coronary revascularisation in Sweden between year 1994-2006 were included, the long follow-up period, that there were no losses to follow up, and the high quality of data from several different registers, including information on medical and socio-demographic factors [28] . Limitations may be the shorter follow up in those patients who had their revascularisation in the years 2002-2006, as mortality data only was available through 31 December 2006. Further, when stratifying for many factors in the Cox analyses, the size of some of the subpopulations (mostly regarding women) became small and generated wide confidence intervals. This could be due to the overall low representation of women in this study. Women are older at the onset of cardiovascular disease, and hence, they might either have been excluded from this working-age study, or they might have died within the 30 days following intervention, thus before the follow up in this study [14] [15] [16] [17] . Table 4 . Crude and adjusted hazard ratio (HR) with 95% confidence interval (CI) for all-cause mortality within five years following a first coronary artery bypass graft surgery (CABG), among women and men, with disability pension (DP) or no DP (reference group) at time of revascularisation, for all and within each subpopulation.
Women N = 4493
Men N = 22,712 Another limitation may be the high percentage (12%) of missing data on diabetes mellitus. However, since many patients with heart disease also have co-morbidity we found it important to include all the available medical data on these patients. When we stratified for diabetes mellitus we specified the missing data in a third group.
Conclusions
Regardless of type of intervention, gender and adjustments for socio-demographic and medical factors, patients on DP at time of intervention, had a higher mortality compared with those not on DP at the time of intervention.
